one congressional delegate without voting power on the floor of the House of Representatives) led to the extinction of the Guam broadbill (Myiagra freycineti) and the Mariana mallard (Anas oustaleti).
Natural resource policy directed at conserving biodiversity-allocating funds to species listed as threatened or endangered, for example-should be most effective when based on current scientific thinking and supported by the public (Ehrlich and Wilson 1991 , Babbitt 1995 , Eisner et al. 1995 . Scientific wisdom, public opinion, and agency policy are currently aligned to allocate funds in proportion to species' needs. A priority system developed by the FWS to allocate resources to recover threatened and endangered species is based on biologically sound criteria (Table  1) . Species are ranked according to the degree of threat that they face, their potential for recovery, and their taxonomic distinctness. Ranks range from 1, highest priority (high threat, high recovery potential, monotypic genus), to 18, lowest priority (low threat, low recovery potential, subspecies). The public also believes that rarity of a species and its ecological importance should direct conservation (Czech et al. 1998) . Despite this agreement, many people-scientists, government officials, the public-question the effectiveness of the endangered species program (Rohlf 1991 , Tear et al. 1995 , Carroll et al. 1996 , Easter-Pilcher 1996 , Foin et al. 1998 , Restani and Marzluff 2001 , in part because approximately 1 percent of listed species receive almost 50 percent of available recovery funds each year (Simon et al. 1995 , USDOI 1992 , 1994 . In 1988, the US General Accounting Office (GAO) formally criticized the FWS for not following its own priority system (USGAO 1988) . FWS responded that other factors-cooperative opportunities, state and regional priorities, and congressional interest-influenced implementation of recovery policy.
The growing number of threatened and endangered species, coupled with reduced budgets for recovery (Mann and Plummer 1995 , Baker 1999 , Dobson et al. 1999 , underscores the need to follow a biologically sound and publicly supported conservation agenda. We analyzed the most recent FWS financial reports (USFWS 1993 (USFWS , 1995 (USFWS , 1997 (USFWS , 1998 to determine whether the allocation of funding now adheres to the priority system. Our objectives were to identify how recovery spending deviates from priorities, to describe consequences to conservation, and to recommend improvements in the allocation process. We analyzed expenditures for terrestrial vertebrates as a group and separately for mammals, birds, and herptiles (amphibians and reptiles). We assumed that gross expenditures indexed species' recovery efforts because expenditures included all recovery spending by state and federal agencies, covered both routine and costly management efforts, and correlated with the percentage of requested funds eventually allocated for recovery (1992: r = 0.51, p = 0.012; 1993: r = 0.50, p = 0.007; 1994: r = 0.54, p = 0.002; 1995: r = 0.61, p = 0.001).
Recovery expenditures do not track priority ranks
Recovery expenditures were poorly correlated with priority rank (Figure 2 ). Comparing expenditures with each element of the hierarchical ranking system revealed that (a) the degree of threat that the species was experiencing (the pri- Island species are especially vulnerable to extinction because their limited range and small population sizes make them susceptible to stochastic events such as the introduction of the nonnative brown tree snake, held here by researcher Tom Fritts on Guam. Photograph by Bruce Rideout. mary priority criterion) was relatively unimportant; (b) those species with high recovery potential received the most funds; and (c) taxonomic distinctness at the monotypic genus, species, or subspecies level was unimportant ( Figure  3) . Instead, FWS allocated most funding to species whose recovery conflicted with economic development (i.e., category C species [ Figure 4 ]), to species whose populations were increasing or decreasing ( Figure 5 ), and to species with wide distributions (Figure 6 ). Threatened ("likely to become endangered," according to the ESA definition) and endangered ("in danger of extinction") species received similar expenditures (t distribution = 0.66, df (degrees of freedom) = 177, p = 0.26, one-tailed significance test). Mammals and birds received more money per species than herptiles (F = 10.32, df = 2, 176, p < 0.001), despite similarities in mean priority ranks (F = 0.07, df = 2, 175, p = 0.93) and population trends (increasing, decreasing, stable) among taxa (χ 2 = 6.0, df = 4, p = 0.20).
It is unlikely that allocation of expenditures in the near future will improve recovery of narrowly distributed species because recently developed allocation formulas assign double weight to widely distributed species (USFWS 1996) . The FWS justified this type of weighting because "the more widespread a species the more costly will be conservation, consultation, and recovery measures" (USFWS 1996) . However, we found that dividing expenditures by range size did not improve correlations between annual expenditures and priority ranks (r 2 = 0.03, p = 0.035).
Effects of not following priorities
How did the lack of a relationship between priority rank and funding affect recovery of threatened and endangered species? Species with small ranges, especially those inhabiting islands, were underfunded relative to their priority rank. This pattern was strong among and within taxa. However, such species should receive more funding because small populations are vulnerable to extinction through single or cumulative effects involving random demographic events, environmental catastrophes, and human processes (Goodman 1987 , Lande 1988 , Pimm et al. 1993 . Current spending practices neglect most high-ranking herptiles inhabiting Hawaii, the Mariana Islands, and Puerto Rico (Table 2 ). To ignore islands is dangerous because islands possess the highest degrees of endemism and contain many highly endangered species (Scott et al. 1987 , Scott et al. 1988 , Pulliam and Babbitt 1997 
Why do expenditures fail to track priorities?
Expenditures often fail to track priorities because of a combination of political, social, and institutional barriers. Each barrier alone is important, but together they effectively limit the funds received by high-priority species that have low public appeal, that have little effect on the economy, and that reside on islands far from Washington, DC.
Institutional and political barriers. (USGAO 1988 , USDOI 1992 , 1994 
Corvus leucognaphalus (White-necked crow) Gopherus agassizii (Desert tortoise)
Nerodia clarkii taeniata (Atlantic salt marsh snake) Falco peregrinus anatum (American peregrine falcon)
Epicrates monensis monensis (Mona boa) Brachyramphus marmoratus (Marbled murrelet)
Crotalus willardi obscurus (New Mexican ridge-nosed rattlesnake) Caretta caretta (Loggerhead sea turtle)
Caprimulgus noctitherus (Puerto Rican nightjar) Trichechus manatus (West Indian manatee)

Sphaerodactylus micropithecus (Monito gecko) Strix occidentalis lucida (Mexican spotted owl)
Phaeognathus hubrichti (Red Hills salamander) Ursus arctos horribilis (Grizzly bear)
Peltophryne lemur (Puerto Rican crested toad) Polioptila californica californica (Coastal California gnatcatcher)
Cyclura stejnegeri (Mona ground iguana) Peromyscus polionotus allophrys (Choctawhatchee beach mouse)
Epicrates monensis granti (Virgin Islands tree boa) Canis lupus (Gray wolf)
Alligator mississippiensis (American alligator) Felis concolor coryi (Florida panther) recovery funds according to its priority system. For example, 109 lawsuits concerning threatened and endangered species were brought against the federal government during 1990-1999; about half of them involved only three groups of species (spotted owls, 28 lawsuits; sea turtles, 15; grizzly bear [Ursus arctos horribilis], 11). Moreover, nearly three times as many lawsuits were filed on behalf of threatened species as were filed for endangered ones (t = 1.88, df = 177, p = 0.06).
The mean priority rank of species that were involved in lawsuits was only six. Birds especially benefit from litigation because they are represented by more environmental groups than are mammals or herptiles (57 groups versus 40 and 6, respectively) (Czech et al. 1998) . The public appears willing to ignore taxon when establishing conservation priorities (Czech et al. 1998 ), yet birds and mammals received more money per species than herptiles, and only for birds did spending correlate with rank (mammals: r 2 = 0.05, p = 0.11; birds: r 2 = 0.04, p = 0.05; herptiles: r 2 = 0.04, p = 0.18). Spending for mammal recovery programs also reflected special interest priorities, with most funding directed toward large, wide-ranging predators. Only economic conflict generated fiscal support for herptiles.
It is possible that special interest groups disagree with FWS about whether the priority ranking system is based on biologically sound criteria. These organizations may believe that FWS fails to consider important biological evidence and, therefore, they must file lawsuits to address shortcomings in the priority system for low-ranking and threatened species. We doubt this possibility for two reasons. First, population sizes of endangered species, for which fewer lawsuits are filed, are significantly smaller than those of threatened species (Wilcove et al. 1993 ). Because they have smaller populations, endangered species are more vulnerable to extinction. Second, island species occupy narrow ranges, have small population sizes, and must contend with a multitude of negative factors (e.g., habitat loss, competition with exotics, and disease) (Goodman 1987 , Lande 1988 , Scott et al. 1988 , Pimm et al. 1993 . Quite simply, island species are more imperiled than the wide-ranging mainland species that are the subject of most litigation.
Improving the recovery process
Improving the correlation between FWS spending and species ranks will require change within the private sector, Congress, and FWS. Funding levels must be increased so that more species receive the resources necessary for ensuring persistence. Current trade-offs in resource allocation push many narrowly restricted species toward extinction. For example, 13 species did not receive any funding for at least a year during the period 1992-1995, and population trends for 7 of these species were decreasing or uncertain. Continuing to enlighten the public and Congress about human-caused, elevated extinction rates may help boost conservation budgets. Even if those budgets do increase, biologically defensible criteria should be used to prioritize recovery funding so that loss of biodiversity is minimized. However, FWS policy alone cannot accomplish this because of congressional earmarking. If Congress continues 
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The island of Rota, Commonwealth of the Northern Mariana Islands, is home to healthy populations of several endangered species. However, development is occurring (center of photo), the threat of invasion by nonnative species is high, and political representation in Congress is lacking. These factors combine to increase the risk of native species' extinction on this island paradise. Photograph by Bruce Rideout.
Two island species staring into the extinction vortex, the Hawaiian crow and the Mariana crow (Corvus kubaryi).
These species are recognized as high priorities for recovery, but funding is currently not sufficient to remove important limiting factors and increase their population sizes. As a result, we may soon know them only in this form-specimens in a museum drawer. Photograph by John Marzluff.
to promote recovery of selected, high-profile species of low rank, it should consider increasing overall budget levels rather than earmarking limited funds. These congressional directives reduce funds that normally would be available to follow the ranking system. An economically realistic increase in the endangered species budget of $300 million per year would produce tangible results (Miller et al. 2002) .
The diversion of limited funds to species with low priority ranks, such as the northern spotted owl (Strix occidentalis caurina) and the bald eagle (Haliaeetus leucocephalus)-a result of lawsuits-has a significant, negative impact on the recovery of endangered species. Special interest groups that are concerned with maintaining biodiversity could increase their effectiveness by engaging less in costly litigation aimed at low-ranking species and more in litigation on behalf of highranking species. This change would effectively pressure Congress and FWS to fund recovery programs in proportion to biologically relevant priorities, to monitor implementation of priorities, and to inform the public about potential losses of biodiversity if priorities are not followed. In this way, lawsuits could increase the biological soundness of recovery (Sidle 
Forum
The bald eagle is a wide-ranging species with broad public appeal. State and federal agencies devote significant proportions of their endangered species budgets to its management and recovery despite its very low priority rank (14C). The photograph above was taken by Beth Madden; the photograph on the right was taken by Marco Restani. 1998) . Lawsuits also disrupt the use of a priority system during the ESA listing process (USGAO 1993) .
Funding of high-ranking species could be improved if FWS increased coordination among regional offices. Oversight of regional spending by agency directors or independent committees would identify significant deviations from biological priorities and would force accountability by federal agencies. For example, region 1 administers species recovery in Hawaii, the Mariana Islands, and California, while region 4 administers recovery efforts in Puerto Rico, the Virgin Islands, and Florida. This structure pits the most populated and politically well-represented areas (California and Florida, for example) against the least (islands) within FWS regional offices. Were supervision (and accountability) to come from outside the regions, tendencies to ignore high-priority species in poorly represented areas within regions might be reduced. Rapid personnel turnover within FWS regional offices also appears to hinder development of consistent long-term conservation strategies.
An institutional desire to establish cooperative opportunities may hamper recovery of narrowly restricted species. Cooperation among agencies necessarily favors species with large ranges because the number of opportunities increases with the number of states, agencies, and nonprofit organizations involved. Establishing cooperative opportunities, which has its benefits, is partially driven by inadequate budgets, but cooperative opportunities may also direct funds away from higher-priority species in its present form. Cooperation should occur simply to enhance conservation of more species, not to garner more resources for fewer species.
The FWS responded to USGAO criticisms that it directs most funds to species approaching recovery by stating that improving a species' status is an important component when evaluating the endangered species program because a positive public image is fostered from delistings (USGAO 1988) . This may indeed be true, but the cumulative effect of such spending on many species with low ranks produced the poor correlation between expenditures and priority ranks. If FWS chooses to fund a few popular species largely independent of biological need (e.g., bald eagle, peregrine falcon) to generate political and public support for its program, then the agency should announce which species will receive favored status and why. This "favored" list should receive congressional approval and its own funds, while budgeted recovery funds should be allocated according to the priority system. It is important that a spending trade-off between species that differ in political and biological needs is not inadvertently introduced into the recovery process.
This incentive to increase delistings must be balanced with the long-term goal of reducing extinction. We suggest that species that are experiencing a high degree of threat and that also possess high-recovery potential (i.e., priority ranks 1-3, n = 72 species) should garner significant funds. This change in funding would provide a logical alternative to current spending patterns because it satisfies both scientific priorities and the goal of generating public support for the endangered species program. However, it is not currently practiced (15 percent of such species received less than $5000 at least once in the period 1992 to 1995). Funding recovery efforts at adequate levels for these species, many of which have small ranges, could produce delistings. Moreover, increasing recovery funding for plants and invertebrates, which comprise 68 percent of listed species, could significantly improve recovery success (Miller 2002) . To continue ignoring critically imperiled island species may increase the number of extinctions and ultimately may result in criticisms of the program.
Rather than adjusting recovery allocations to build support for the ESA, federal and state natural resource agencies should fully implement the variety of legal and political frameworks that are available to maintain ecosystem function and viable populations (e.g., Clean Water Act, National Environmental Policy Act, National Forest Management Act), thereby reducing the need to invoke sanctions derived from the ESA. National polls reveal that the public is committed to environmental health. Consequently, agencies enjoy broad support and should feel justified in using environmental legislation to protect species before populations decrease to dangerous levels and trigger ESA responses. Provisions of the ESA are restrictive precisely because they are meant as a last resort to species conservation. When agencies rely on the ESA inappropriately, the act is likely to fail or to generate hostile opposition. These circumstances provide the foundation for attempts to weaken the act or to fight its reauthorization. Our suggestions may not be possible to incorporate within the current administrative landscape that FWS inhabits. The FWS compares very poorly in effectiveness with other land management agencies (e.g., For-
For decades, expensive captive-breeding programs were directed at American peregrine falcons, a wide-ranging subspecies whose primary cause of endangerment was organochlorine pesticides. Peregrines have a low-priority rank (9), and critically imperiled island species also in need of captive breeding may have suffered from this trade-off in expenditure allocations. Photograph by Marco Restani.
est Service, National Park Service) (Clarke and McCool 1996) because its history of inception is chaotic, it lacks a clear mission, it must enforce broad environmental legislation, and it is responsible for an overwhelmingly large number of species listings. Perhaps the endangered species program within FWS should be combined with its counterpart within the NMFS, a Department of Commerce bureau that oversees recovery of marine mammals and anadromous fish. Creating a single bureau that has the clear mandate to recover threatened and endangered species and that is guided by a strong, visionary leader might improve the population status of many listed species.
